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Key indicators: single-crystal X-ray study; T = 293 K; mean tr(C-C) = 0.004 A; 
disorder in main residue; K factor = 0.059; wR factor = 0.172; data-to-parameter 
ratio = 15.3. 



The title thiacalix[4]arene derivative, C72H 8 o0 4 S 8 , adopts a 
1,3-alternate conformation, where the four 4-methylsulfanyl- 
benzyl groups are located alternately at the two sides of a 
virtual plane denned by the four bridging S atoms. In the 
crystal, there are no significant intermolecular interactions 
present. Some of the peripheral fert-butyl and methylsulfanyl 
groups are disordered over two positions. A region of 
disordered electron density, occupying voids of ca 700 A 3 for 
an electron count of 124, was treated using the SQUEEZE 
routine in PLATON [Spek (2009). Acta Cryst. D65, 148-155]. 

Related literature 

For a similar compound adopting a 1,3-alternate conforma- 
tion, see: Xu et al. (2008). For background to thiacalix[4]arene 
derivatives, see: Kumagai et al. (1997); Morohashi et al. (2006); 
Yamato et al. (2006). For background to multidentate 
methylthioethers, see: Maye et al. (2005); Lim et al. (2007); Yan 
et al. (2010). For the synthesis, see: Morohashi et al. (2003). 




SCH 3 

Experimental 

Crystal data 

C72H 80 O 4 S s 
M r = 1265.84 
Triclinic, PI 
a = 15.1863 (10J A 
b = 15.5795 (11) A 
c = 16.9774 (12) A 
a = 75.473 (2)° 
P = 85.686 (2)° 

Data collection 

Bruker SMART CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2007) 
T min = 0.434, r mK = 1.000 

Refinement 

R[F 2 > 2a(F 2 )] = 0.059 
W R(F 2 ) = 0.172 
5 = 0.96 

14394 reflections 
939 parameters 



y = 84.762 (2)° 
V = 3866.4 (5) A 3 
Z = 2 

Mo Ka radiation 
li = 0.27 mm 4 
T = 293 K 

0.26 x 0.21 x 0.15 mm 



14394 measured reflections 
14394 independent reflections 
9034 reflections with / > 2a(I) 



244 restraints 

H-atom parameters constrained 
Ap max = 0.40 e A" 3 
APmin = -0.29 e A~ 3 



Data collection: SMART (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SU2608). 
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1,3-Alternate conformer 5,1 1,1 7,23-tetra-ferf-butyl-25,26,27,28-tetrakis(4- 
methylsulfanylbenzyloxy)-2,8,14,20-tetrathiacalix[4]arene 

Qingsong Gao, Dexun Xie and Delie An 

Comment 

Thiacalix[4]arenes are macrocyclic molecules made up of ^-substituted phenolic units linked by sulfur atoms ovtho to the 
OH functions (Kumagai et ah, 1997). The ability of the parent phenolic thiacalix[4]arenes, as well as of their chemically 
modified derivatives obtained by the substitution of the phenolic H atoms with various types of ligating groups, to bind 
metal ions is well established (Morohashi et ah, 2006). With thiacalix[4]arenes, the substituents frequently immobilize 
the molecule in a single conformation: cone, partial cone, 1,2- or 1,3-alternate. The ability to control inter-particle spatial 
properties of nanoparticle assemblies is one of the major challenges for the design and understanding of functional 
nanostructures. As a molecular linker, multidentate thioethers have been exploited for such control (Maye et al, 2005). 
The viability of inter-particle linkages via coordination of the methylthio groups of arylethynes to gold surfaces was 
demonstrated recently in our laboratory (Lim et ah, 2007; Yan et ah, 2010). Multi-functional groups is the common 
characteristic of these molecular linkers. The 1,3-alternate conformer thiacalixarene derivative is an ideal molecular 
linker for assembling nanoparticle clusters. With this in mind, we synthesized the title compound, the first example of a 
thiacalix[4]arene derivative containing multidentate methyithio ethers, and we report herein on its crystal structure. 

The molecular structure of the title molecule is shown in Fig 1. The macrocycle adopts a 1,3-alternate conformation in 
which four substituent groups are located alternately above and below the virtual plane defined by four bridging sulfur 
atoms, S1-S4. The 1,3-alternate conformation thus appears to be regular and two pairs of opposite phenolic units are 
almost parallel to each other, but the substituent groups are inclined to one another. Comparable conformations were 
found in methyl ester derivatives (Xu et ah, 2008), whereas the title tetra-benzyl ether derivative is much more distorted 
as a result of increased steric hindrance. 

The plane defined by the substitutional aromatic ring on 04 atom (r.m.s. deviation 0.0177 A) was chosen as a reference 
plane. The plane defined by the other substitutional aromatic rings on O atoms (01, 02 and 03) make dihedral angles of 
87.83 (11), 76.84 (11) and 71.78 (13) °, respectively, with this reference plane, whereas the four aromatic rings on the 
skeleton make dihedral angles of 83.52 (8), 76.20 (8), 84.47 (8) and 83.09 (8) °, respectively, with this reference plane. 
The conformations of the benzyl ether chains are extended and deviate from the plane defined by four bridging sulfur 
atoms. Atoms C41, C49, C57 and C65 point towards the exterior of the macrocycle and the torsion angles around the 01 
— C41, C49 — 02, C57 — 03 and C65 — 04 bonds deviate from ideal syn or anti values by more than 70°. 

In the crystal, there are no significant intermolecular interactions present. 

Experimental 

A mixture of /?-tetra-fert-butylthiacalix[4]arene (360 mg, 0.50 mmol) and CS2CO3 (1.30 g, 4.00 mmol) in anhydrous 
acetone (50 ml) was heated at refluxed for 30 min. Then a solution of 4-methylthiobenzyl bromide (864 mg, 4.00 mmol) 
in acetone (10 ml) was added and the mixture heated at reflux for 2 h. After cooling the reaction mixture, it was filtered. 
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The filtrate was concentrated and the residue was purified by column chromatography from petroleum ether/dichloro- 
methane (4:1, v/v) to give 410 mg (65%) of compound I as a white solid: M.p. 513-516 K; MS(ESI) m/z: 1283.1 
[M+H20] + . Spectroscopic data for the title compound is available in the archived CIF. Colourless crystals of the title 
compound, suitable for X-ray diffraction analysis, were obtained by slow diffusion of petroleum ether into a chloroform 
solution at 298 K. 

Refinement 

Some of the peripheral -SCH 3 and ?-butyl groups are disordered over two positions. These include the S-CH 3 groups 
involving atoms S5-C48, S6-C56, S7-C64 and S8-C72, and the ?-butyl groups involving atoms C18-C20, C28-C30 and 
C38-C40; details are available in the archived CIF. A region of disordered electron density occupying voids of ca. 700 A 3 , 
for an electron count of 124, was treated using the SQUEEZE routine in PLATON (Spek, 2009). It was not taken into 
consideration during refinement. The C-bound H atoms were positioned geometrically and allowed to ride on their parent 
atoms: C— H = 0.93-0.97 A with UjJH) = l-5U eq (C) for methyl H atoms and = 1.2U eq (C) for other H atoms. 

Computing details 

Data collection: SMART (Bruker, 2007); cell refinement: &4/2VT (Bruker, 2007); data reduction: SAINT (Bruker, 2007); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008). 
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C64 



C72 




Figure 1 

A view of the molecular structure of the title compound, with atom labelling. Displacement ellipsoids are drawn at the 
50% probability level. Only the major components of the disordered peripheral groups are shown. 

5,1 1 ,1 7,23-Tetra-ferf-butyl-25,26,27,28-tetrakis(4-methylsulfanylbenzyloxy)-2,8,1 4,20-tetrathiacalix[4]arene 



Crystal data 

C72H80O4S8 
M r = 1265.84 
Triclinic, PI 
Hall symbol: -P 1 
a = 15.1863 (10) A 
b= 15.5795 (11) A 
c = 16.9774 (12) A 
a = 75.473 (2)° 
P= 85.686 (2)° 
y = 84.762 (2)° 
V= 3866.4 (5) A 3 



Z=2 

P(000)= 1344 

D x = 1.087 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 4356 reflections 

0 = 4.4^5.1° 

ju = 0.27 mm -1 
T=293 K 

Prismatic, colourless 
0.26 x 0.21 x 0.15 mm 
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Data collection 

Broker SMART CCD area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
phi and w scans 

Absorption correction: multi-scan 

(SADABS; Broker, 2007) 
r mm = 0.434, 7^=1.000 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
RiF 1 > 20-CF 2 )] = 0.059 
wRiF 2 )^ 0.172 
5=0.96 

14394 reflections 
939 parameters 
244 restraints 

Primary atom site location: structure-invariant 
direct methods 



14394 measured reflections 
14394 independent reflections 
9034 reflections with I > 2a(I) 
R mt = 0.000 

^max 25.5 , $min 1-4 

A = -18->18 
£ = -18-^18 
/=0^20 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w= l/[c7 2 ( J F o 2 ) + (0.1009 J P) 2 ] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max = 0.004 
A/w = 0.40 e A~ 3 
Ap mm = -0.29 e A" 3 



Special details 

Experimental. Spectroscopic data for the title compound: 

'H NMR (400 MHz, CDC1 3 ): 7.12 (s, 8H), 7.05 (d, J = 8.4 Hz, 8H), 6.92 (d, J = 8.4 Hz, 8H), 5.04 (s, 8H), 2.48 (s, 12H, 
SCH 3 ), 0.86 (s, 36H); 13 C NMR (100 MHz, CDC1 3 ): 156.89 (C), 146.15 (C), 136.67 (C), 134.87 (C), 129.26 (CH), 128.57 
(C), 127.69 (CH), 126.95 (CH), 70.65 (CH 2 ), 33.86 (C), 30.73 (CH 3 ), 16.31 (SCH 3 ). 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 1 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. _/?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


TI *ITJ 


Occ. (<1) 


SI 


0.94198 (4) 


0.90174 (4) 


0.09861 (4) 


0.05036 (19) 




S2 


0.92245 (5) 


0.55348 (5) 


0.07790 (5) 


0.0582 (2) 




S3 


0.55404 (5) 


0.59267 (5) 


0.09846 (5) 


0.0631 (2) 




S4 


0.57286 (4) 


0.93527 (5) 


0.13515 (4) 


0.0541 (2) 




S5 


1.3408(4) 


0.7583 (4) 


-0.0886 (7) 


0.1079 (15) 


0.70 


S6 


0.7412 (5) 


0.5926 (7) 


0.5541 (5) 


0.1038 (18) 


0.50 


S7 


0.7645 (7) 


0.8754 (7) 


-0.3436 (5) 


0.101 (2) 


0.50 


S8 


0.5403 (5) 


1.1277 (5) 


0.4157(3) 


0.0949(13) 


0.55 


C48 


1.3875 (3) 


0.6516(4) 


-0.0944 (4) 


0.0867 (19) 


0.65 


H48A 


1.3728 


0.6089 


-0.0448 


0.130* 


0.65 


H48B 


1.4507 


0.6526 


-0.1023 


0.130* 


0.65 


H48C 


1.3644 


0.6355 


-0.1394 


0.130* 


0.65 


C56 


0.7113 (9) 


0.7107 (9) 


0.5414(10) 


0.122 (4) 


0.50 
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H56A 


0.7601 


0.7438 


A f If 1 

0.5151 


A 10/1* 

0.184* 


A C A 

0.50 


H56B 


0.6971 


a ion 

0.7227 


0.5939 


0.184* 


0.50 


T_J C /, / " 

H56C 


O.66O0 


o. /z /y 


A CAO*7 


f\ 1 QA * 

0.184* 


A CA 

0.30 


C64 


0.6894 (8) 


0.9425 (8) 


-0.4157 (6) 


A 1 1 O //IN 

0.118 (4) 


A C A 

0.50 


T W £. A A 

H64A 


0.6667 


A A A A 1 

0.9941 


A 1 C\H A 

-0.3974 


0.177* 


A C A 

0.50 


H64B 


0.6413 


A AAO /I 

0.9084 


-0.4203 


0.177* 


0.50 


TJ /, 1 / ~' 

H64C 


0. /203 


a a/;a/; 
O.ybOo 


— 0.46 /y 


A 1 TT* 
0.1 / /* 


A CA 

0.30 


C 11 


ft C1K /AN 

0.3343 (y) 


1 /"7\ 

1.23o3 (/) 


A 1 C 1 £. /C>\ 

0.3316 (o) 


A 1 1 A /1\ 

0.1 19 (3) 


A £A 

0.60 


ri /ZD 


A C O'l A 

u.3yju 
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A 1 TA* 

o.i /y v 


A £A 


H /2b 


A A C\QH 

0.49s / 


1.2/ /z 


0.3 /oy 


A 1 7A* 
0.1 /9* 


A £f\ 

0.60 


H /Zr 


0.3086 
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A Q A1 

0.3016 


A 1 TA* 

0.1 /9* 


A £A 

0.60 


c c t 

S5 


1 1/1/"") / 1 1 N 
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A T/l A/" /I T\ 
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0.30 
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A TATA 
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A 1 C 
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(3) 0 


OAA1 /1\ 

.zyyi (3) 


U.1Z /8 (18) 




noo 


0 6770 
w.o / / u 


1 . 1 O 1 / 


n 
u 


,ZoUZ 


0 1^* 

W. 1 Jj 




C69 


0.6153 (3) 


1.0692 


(3) 0 


.3591 (2) 


0.0833 (10) 




C70 


0.6075 (3) 


0.9797 


(3) 0 


.3810(2) 


0.0950 (12) 




H70 


0.5643 


0.9567 


0 


.4204 


0.114* 




C71 


0.6625 (3) 


0.9227 


(3) 0 


.3458 (2) 


0.0841 (10) 




H71 


0.6556 


0.8620 


0 


.3623 


0.101* 




Atomic displacement parameters (A 2 ) 






T 79? 

IP 2 


U 33 






U" 


SI 


0.0351 (3) 


0.0425 (4) 


0.0712 (5) 


-0.0045 (3) 


-0.0091 (3) 


-0.0073 (3) 


S2 


0.0531 (4) 


0.0521 (4) 


0.0765 (5) 


0.0083 (3) 


-0.0126(4) 


-0.0308 (4) 


S3 


0.0511 (4) 


0.0731 (5) 


0.0756 (5) 


-0.0196 (4) 


0.0114(4) 


-0.0365 (4) 


S4 


0.0399 (4) 


0.0493 (4) 


0.0695 (5) 


0.0021 (3) 


0.0070 (3) 


-0.0126 (3) 


S5 


0.0590(11) 


0.091 (3) 


0.175 (4) 


-0.0079 (15) 


0.0024 (14) 


-0.037 (3) 


S6 


0.135 (5) 


0.135 (3) 


0.0394(16) 


0.007 (3) 


-0.019(3) 


-0.0198(15) 


S7 


0.095 (3) 


0.167 (5) 


0.043 (2) 


-0.012 (4) 


0.0104(16) 


-0.031 (3) 


S8 


0.108(2) 


0.119(3) 


0.0641 (16) 


0.021 (3) 


-0.0073 (16) 


-0.0442 (16) 


C48 


0.039 (3) 


0.095 (4) 


0.123 (5) 


0.021 (3) 


-0.015 (3) 


-0.029 (3) 


C56 


0.137(9) 


0.165 (9) 


0.080 (6) 


-0.016 (7) 


-0.008 (7) 


-0.057 (6) 


C64 


0.134 (7) 


0.149 (8) 


0.054 (5) 


-0.018 (7) 


-0.003 (5) 


0.008 (5) 


C72 


0.137(7) 


0.102 (6) 


0.127 (6) 


-0.001 (5) 


0.010(6) 


-0.049 (5) 


S5' 


0.0595 (13) 


0.092 (3) 


0.175 (4) 


-0.0095 (18) 


0.0015 (16) 


-0.037 (3) 


S6' 


0.135 (5) 


0.177 (6) 


0.056 (2) 


-0.021 (4) 


0.000 (3) 


-0.029 (3) 


S7' 


0.122 (5) 


0.152(4) 


0.057 (2) 


0.019 (3) 


0.024 (2) 


-0.005 (2) 


S8' 


0.159(6) 


0.146 (6) 


0.137(5) 


-0.001 (4) 


0.007 (3) 


-0.083 (4) 


C48' 


0.182(10) 


0.106 (8) 


0.129 (9) 


-0.016 (8) 


0.038 (8) 


-0.048 (7) 


C56' 


0.163 (10) 


0.179 (9) 


0.089 (7) 


-0.013 (8) 


-0.005 (8) 


-0.064 (6) 


C64' 


0.173 (9) 


0.127 (8) 


0.106 (8) 


-0.023 (7) 


0.009 (6) 


0.013 (6) 


C72' 


0.178(14) 


0.166(13) 


0.180(13) 


0.000 (9) 


-0.003 (9) 


-0.056 (9) 


01 


0.0476(11) 


0.0799 (14) 


0.0445(11) 


0.0093 (9) 


-0.0129 (9) 


-0.0113 (9) 


02 


0.0602(11) 


0.0554(11) 


0.0418(10) 


-0.0062 (9) 


-0.0020 (8) 


-0.0172 (8) 


03 


0.0394 (9) 


0.0626(11) 


0.0409 (10) 


-0.0054 (8) 


0.0035 (8) 


-0.0106 (8) 


04 


0.0515 (11) 


0.0623 (12) 


0.0476(11) 


-0.0014 (9) 


-0.0024 (9) 


-0.0056 (9) 


CI 


0.0311 (12) 


0.0451 (14) 


0.0496 (15) 


-0.0011 (10) 


-0.0043 (11) 


-0.0101 (11) 


C2 


0.0410(14) 


0.0534(16) 


0.0506 (16) 


-0.0024 (12) 


-0.0082 (12) 


-0.0160(12) 


C3 


0.0381 (14) 


0.0607 (17) 


0.0433 (14) 


0.0025 (12) 


-0.0055 (11) 


-0.0117(13) 


C4 


0.0439 (14) 


0.0442(15) 


0.0536 (16) 


0.0030 (12) 


-0.0050 (12) 


-0.0059 (12) 


C5 


0.0381 (13) 


0.0429 (14) 


0.0500(15) 


0.0031 (11) 


-0.0071 (11) 


-0.0143 (12) 


C6 


0.0313 (12) 
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0.0429 (14) 
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-0.0110(11) 


C7 
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0.0031 (15) 


-0.0125 (13) 


-0.0036 (14) 


C8 


0.126 (3) 


0.105 (3) 


0.066 (2) 


-0.009 (2) 


-0.021 (2) 


0.012 (2) 


C9 


0.066 (2) 


0.150(4) 


0.078 (2) 


-0.014(2) 


-0.0329 (19) 


0.004 (2) 


CIO 


0.107 (3) 


0.147 (4) 


0.055 (2) 


0.019(3) 


-0.009 (2) 


-0.033 (2) 


Cll 


0.0506 (15) 


0.0406 (14) 


0.0527(16) 


-0.0048 (12) 


-0.0048 (13) 


-0.0171 (12) 
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U.U31 (4) 


A AA1 /CA 
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0.10 / (3) 


A A/1 /I O /1 OA 

0.044Z (lo) 


a An 

—0.01 J (z) 


A AAAO / 1 CA 
— O.OOOZ (1 J) 


AA1CO /10A 

— 0.01j3 (lo) 


C • r a 

CM 


a ao/; /TA 

O.Ooo (z) 


A AOI /OA 

0.0o3 (Z) 


A AC 1 A / 1 A A 

u.usiy (iv) 


A AAOA /1 OA 

— U. 00.30 (18) 


A AACO /1 /CA 

—0.003 / (lo) 


A A 1 HH / 1 OA 

—0.01 //([/) 




0.0/4 (z) 


A ATA /OA 

0.0/0 (z) 


A A/1 O O / 1 /CA 

0.043o (loj 


A AA1 A /1 /CA 

0.0010 (lo) 


A AACO /1 A\ 

-0.00DO (14) 


A A AAA / 1 A A 

— u.ouyy (14) 




n r\ ,1 /re /I /CA 

0.04o:> (lo) 


A AOO /OA 

O.OoZ (z) 


A ACO /I /1 OA 
0.0j34 (1 /) 


A AAAO /1 CA 

0.0003 (1j) 


A AA 1 A /1 "2 A 
— 0.001V (13) 


A A 1 AO /1 CA 

— O.OIOz (13) 


Loo 


rv r\/i oo / 1 /CA 
0.04VZ (10) 


A fl^^l /1 /CA 

0.0jo3 (.loj 


A A/lO/1 /1 CA 

0.04z4 (l->) 


A AA/l O / 1 OA 

— 0.004 / (13) 


A AA 1/1 /1 OA 

—0.0014 (lz) 


A AAA/1 /1 OA 

— 0.00V4 (lz) 


LOV 


A ACA1 /1 OA 

0.0:>03 (1 /) 


A AOO /OA 

0.0/ / (z) 


A A/1 jC /l / 1 /CA 

0.0464 (loj 


A AAOO / 1 /I A 

0.00Z / (14J 


A AA1 O /1 OA 

—0.0015 (13) 


A AAA1 /1 /1A 

— 0.00V3 (14) 


CoO 


0.0j31 (1 /) 


A AA/C /OA 

O.Ovo (z) 


A ACOO" /1 OA 
0.03Z/ (18) 


A AAAl /1 /CA 

0.0003 (lo) 


A AA 1 A /1 A A 
0.001^ (14) 


A A 1 Ol /1 /CA 

— o.oiy3 (lo) 


Col 


A /'OA 

0.0 /j (z) 


A AOO /OA 

0.0o3 (Z) 


A A/l C 1 /1 OA 

0.04 J 1 (1 /J 


A AAC£ /1 OA 
— U.OOjo (1 /) 


A AAAC /1 CA 
— O.OOOJ (1 J) 


A AOA/1 /1 CA 

— 0.0z04 (1j) 


Coz 


A AOO /OA 
0.0 /o (Z) 


A AO 1 /OA 

o.oyi (z) 


A A/1 CO" /1 OA 

0.04j / (1 /) 


A AAOC /1 OA 

— O.OOoj (lo) 


A A1 "2 A /1 ^A 

—0.013V (lo) 


A A 1 A O /1 /CA 

— 0.014Z (lo) 


Co3 


A AC 1 A / 1 /CA 

U.UMU (lo) 


A AO/1 /OA 

0.0 /4 (Z) 


A A/CAA /1 AA 

o.oooy (iyj 


A AAO A / 1 A A 

—0.0034 (14J 


A A 1 C\£. / 1 /I A 

-O.OlOo (14) 


A A 1 OA / 1 CA 

— O.OloO (ld) 




A ACOI /1 OA 

O.Oj 15 (lo) 


A 1 AO /OA 

0.108 (3) 


A ACOO /1 OA 
0.03ZO (lo) 


A AAOO /1 OA 

O.OOzz (lo) 


A AA£A /1 CA 

-O.OOoV (1j) 


A AO 1 A / 1 OA 

— O.OzlV (1 /) 




W.WUU \^Z 1 


U.UO / ^Z J 


v.uJ iy 1 lOl 


—0 010? (\ R\ 

\J.\J 1 UZ 1 lOj 




\j.yj i "z ^ i / j 


C67 


0.159(5) 


0.109 (4) 


0.104 (3) 


-0.037 (3) 


0.060 (3) 


-0.031 (3) 


C68 


0.178 (5) 


0.085 (3) 


0.115(4) 


-0.014(3) 


0.039 (4) 


-0.028 (3) 


C69 


0.092 (3) 


0.099 (3) 


0.066 (2) 


0.002 (2) 


-0.009 (2) 


-0.036 (2) 


C70 


0.087 (3) 


0.128 (4) 


0.071 (2) 


-0.010(3) 


0.018 (2) 


-0.033 (2) 


C71 


0.093 (3) 


0.085 (2) 


0.072 (2) 


-0.008 (2) 


0.011 (2) 


-0.0201 (19) 



Geometric parameters (A, ") 



SI— CI 


1.768 (3) 


C23— C24 


1.378 (4) 


SI— C35 


1.779 (2) 


C23— C27 


1.526 (4) 


S2— Cll 


1.770 (3) 


C24— C25 


1.390 (3) 


S2— C5 


1.777 (3) 


C24— H24 


0.9300 


S3— CI 5 


1.772 (3) 


C25— C26 


1.390 (4) 


S3— C21 


1.772 (3) 


C27— C30' 


1.445 (16) 


S4— C25 


1.773 (3) 


C27— C28 


1.454(12) 


S4— C31 


1.773 (3) 


C27— C29 


1.510(14) 


S5— C45 


1.762 (8) 


C27— C29' 


1.574 (12) 


S5— C48 


1.769 (8) 


C27— C30 


1.580 (10) 


S6— C53 


1.756 (9) 


C27— C28' 


1.683 (17) 


S6— C56 


1.816(14) 


C28— H28A 


0.9600 


S7— C64 


1.800(12) 


C28— H28B 


0.9600 


S7— C61 


1.811 (9) 


C28— H28C 


0.9600 


S8— C69 


1.773 (7) 


C29— H29A 


0.9600 


S8— C72 


1.791 (11) 


C29— H29B 


0.9600 


C48— H48A 


0.9600 


C29— H29C 


0.9600 


C48— H48B 


0.9600 


C30— H30A 


0.9600 


C48— H48C 


0.9600 


C30— H30B 


0.9600 


C56— H56A 


0.9600 


C30— H30C 


0.9600 


C56— H56B 


0.9600 


C28'— H28D 


0.9600 


C56— H56C 


0.9600 


C28'— H28E 


0.9600 


C64— H64A 


0.9600 


C28'— H28F 


0.9600 


C64— H64B 


0.9600 


C29'— H29D 


0.9600 


C64— H64C 


0.9600 


C29'— H29E 


0.9600 


C72— H72D 


0.9600 


C29'— H29F 


0.9600 


C72— H72E 


0.9600 


C30'— H30D 


0.9600 


C72— H72F 


0.9600 


C30'— H30E 


0.9600 


S5'— C48' 


1.792 (19) 


C30'— H30F 


0.9600 


S5'— C45 


1.827 (17) 


C31— C32 


1.380 (3) 
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S6 — C56 


1 T A A /1 A \ 

1.740 (14) 


S6' — C53 


1 Ton / 1 a\ 

1.787 (10) 


S7 — C61 


1 T1 /I / 1 A \ 

1.734 (10) 


S7 — C64 


1.760 (13) 


S8 — C69 


1 TC / 1 A\ 

1.756 (10) 


Of ^ T 1 j 

S8 — C72 


1 011/1 T\ 

1.812 (17) 


p,iof TT/ior\ 

C48 — H48D 


A A /" A A 

0.9600 


A O f TT/IOF 

C48 — H48E 


0.9600 


L4o — H48r 


0.9600 


C56 — H56D 


0.9600 


/"< C f f TTf /T 

C56 — H56E 


A A /~ A A 

0.9600 


C56 — H56F 


0.9600 


A1 11£A\V\ 

C64 — H64D 


0.9600 


f~* £ A t 11 £ A T7 

L64 — H64h 


0.9600 


f a f TT/"/ir 

C64 — H64F 


0.9600 


/tjti T TTn A 

C72 — H72A 


A A/TAA 

0.9600 


C72 — H72B 


A A/TAA 

0.9600 


/-"i -7 -> r TTTn/"* 

C72 — H72C 


a a/:aa 

0.9600 


01 — C6 


1 1 "7 A /I \ 

1.370 (3) 


Ol — C4l 


1.375 (4) 


02 — C 1 6 


1.371 (3) 


02 — C49 


1.421 (3) 


03 — C26 


1 /1 \ 

1.372 (3) 


03 — C57 


1 /m /1 \ 

1.433 (3) 


/~\ /I Z^O /T 

04 — C36 


1.376 (3) 


04 — C65 


1 /I /I A / /I \ 

1.440 (4) 


CI — C2 


1 OTA /OA 

1.379 (3) 


CI — Co 


1 yl A A /I \ 

1.400 (3) 


C2 — C3 


1 A/T / /I \ 

1.396 (4) 


C2 — H2 


A m AA 

0.9300 


C3 — C4 


1 IT) //I \ 

1.373 (4) 


C3 — C7 


1 C A^\ / A\ 

1.542 (4) 


C4 — C5 


1.38 / (J) 


C4 — H4 


A AO A A 

0.9300 


C5 — C6 


1.384 (3) 


C7 — CIO 


1 f 11 /r \ 

1.512 (5) 


C7 — C8 


1.522 (5) 


C7 — C9 


1.527 (4) 


/'i 0 T TO A 

C8 — H8A 


0.9600 


r^O T TOT) 

Co — H8B 


A A/TAA 

0.9600 


/"* 0 nop 

C8 — H8C 


A A/TAA 

0.9600 


C9 — H9A 


0.9600 


C9 — H9B 


A A/TAA 

0.9600 


C9 — H9C 


A A/TAA 

U.96UU 


CIO— H10A 


0.9600 


CIO— H10B 


0.9600 


CIO— HIOC 


0.9600 


Cll— C12 


1.383 (4) 


Cll— C16 


1.393 (4) 



n 1 y^i /. 

L31 — C36 


1 A AC /") \ 

1.405 (3) 


C32 — C33 


1.388 (4) 


f ' 1 -) TT11 

C32 — H3z 


A A1AA 

0.9300 


PT) /"^1 A 

C33 — C34 


1 1 OA /I \ 

1.3o9 (3) 


C33 — C37 


1 C1 1 f A \ 

1.532 (4) 


C34 — C35 


1 1 OT /I \ 

1.387 (3) 


/""> A TTl A 

C34 — H34 


A AT AA 

0.9300 


C35 — C36 


1 1 O /I /I \ 

1.384 (3) 


C3 / — C38 


1.416 (0) 


C37 — C40 


1 /111 /I /\ 

1.423 (16) 


C37 — C39 


1 /in / a \ 

1.437 (9) 


C37 — C40 


1.506 (11) 


/t>"7 pin 

C37 — C39 


1.678 (7) 


C37 — C38 


1 Til / A \ 

1.733 (9) 


C38 — H38A 


0.9600 


C38 — H38B 


0.9600 


PIO T 11 0/" 1 

C38 — H38C 


A AjCAA 

0.9600 


C39 — H39A 


A A/" A A 

0.9600 


POA TTIflTi 

C39 — H39B 


0.9600 


C39 — H39C 


A A AAA 

0.9600 


Af\ TT/IAA 

C40 — H40A 


0.9600 


/-1 <A T T A ATI 

C40 — H40B 


A A/" AA 

0.9600 


C40 — H40C 


0.9600 


C38 — H38D 


A AZTAA 

0.9600 


PTOI TTTOT7 

C38 — H38b 


A A^AA 

0.9600 


C38 — H38F 


0.9600 


C39 — H39D 


0.9600 


C39 — H39b 


A A/TAA 

0.9600 


rt-)nf TTTAT7 

C39 — H39b 


A A/TAA 

0.9600 


C40 — H40D 


0.9600 


C40 — H40h 


A A/TAA 

0.9600 


A (\! 11 A AT? 

C40 — H40r 


A A/TAA 

0.9600 


C41 — C4z 


1.482 (4) 


Z" 1 /I 1 T T /I 1 A 

C41 — H41A 


A AT A A 

0.9700 


C41 — H41B 


A AT A A 

0.9700 


C42 — C43 


1 1 Z"Z" / A \ 

1.366 (4) 


ai ah 
C4z — C4 / 


1 1*71 

1.3 /3 (4J 


/l 0 A A 

C43 — C44 


1 1 CT / /I \ 

1.357 (4) 


/i 0 T T /I O 

C43 — H43 


A A1 AA 

0.9300 


A A f ~ 1 c 

C44 — L45 


1 ") A C f A\ 

1.345 (4) 


A A 11 A A 

C44 — H44 


A AT AA 

0.9300 


C45 — C46 


1.357 (4) 


C46 — C47 


1 IOO /c\ 

1.388 (5) 


C46 — H46 


A AT AA 
U.93UU 


C47— H47 


0.9300 


C49— C50 


1.489 (4) 


C49— H49A 


0.9700 


C49— H49B 


0.9700 


C50— C55 


1.371 (4) 
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C12 — C13 


1 1 A A ( A \ 

1.390 (4) 


C50 — C51 


1 lOI / A \ 

1.382 (4) 


f~i 1 1 tti ^ 

Clz — Hlz 


n m AA 

0.9300 


pr i pro 

C51 — C52 


1.374 (5) 


Cl3 — CI4 


1.378 (4) 


pri Tir 1 

C51 — H5l 


A AO AA 

0.9300 


fit 1 fiin 

C13 — CI 7 


1.533 (4) 


C52 — C53 


1 1 /T 1 /C\ 

1.361 (5) 


C14 — C15 


1.395 (4) 


(~ ~' Z TTf 1 

C52 — H5Z 


A fllAA 

0.9300 


C14 — H14 


A m AA 

0.9300 


C53 — C54 


1 IOC /f \ 

1.385 (5) 


f ' \ Z /"II /" 

C15 — C16 


1 I O P~ S A\ 

1.386 (4) 


P r /t f * Z Z 

C54 — C55 


1 1 Ol / /I \ 

1.383 (4) 


CI 7 — CzU 


1.457 (14) 


C54 — H54 


A A ") AA 

U.93UU 


C17 — C18 


1.46 (2) 


Z Z TT C Z 

C55 — H55 


A AO A A 

U.93UU 


C17 — C19 


1.534 (11) 


C57 — C58 


1 Z f\ A / A \ 

1.504 (4) 


/— < i -7 piA( 

C17 — C19 


1.566 (18) 


prn TTf n * 

C57 — H57A 


A AT A A 

0.9700 


C17 — C18 


1 f / 1 0\ 

1.592 (18) 


prn TTnn 

C57 — H57B 


A AT A A 

0.9700 


PH p^n 

CI 7 — C20 


1 A / 1 T \ 

1.624 (13) 


pro pen 

C58 — C59 


1.375 (4) 


/ i i o TTIOA 

C18 — H18A 


A A / l\t\ 

0.9600 


C58 — C63 


1.386 (4) 


f • i q t t 1 on 

C18 — H18B 


0.9600 


C59 — C60 


1.372 (4) 


f • i o t t 1 o z" 1 

C18 — H18C 


0.9600 


C59 — H59 


A A1 A A 

0.9300 


pin tti n A 

C19 — H19A 


A A f- A A 

0.9600 


C60 — C61 


1 TOO / A\ 

1.388 (4) 


pi A T T 1 (\r~% 

C19 — H19B 


A fl/'AA 

0.9600 


C60 — H60 


A AT AA 

0.9300 


C19 — H19C 


0.9600 


C61 — C62 


1 1 O A / A \ 

1.380 (4) 


P • ^) A t to A A 

CzU — HzOA 


A fl£AA 

0.9600 


Coz — C63 


1.361 (4) 


pin T to AT) 

CzU — HzUb 


A A/T AA 

0.9600 


/- ■ /- -> TT/n 

Coz — Hoz 


A AT AA 

0.9300 


C20 — H20C 


A A/'AA 

0.9600 


C63 — H63 


A Al AA 

0.9300 


C18 — H18D 


0.9600 


C65 — C66 


1 /I A O / /I \ 

1.498 (4) 


/"< 1 O' T T 1 OT7 

Clo — Hlob 


0.9600 


C65 — H65A 


A A "7 A A 

0.9700 


/"< 1 O' T T 1 OT7 

Clo — HI or 


a az:aa 

0.9600 


C65 — H65B 


A AT AA 

0.9700 


f • i a/ T T 1 AT"\ 

C19 — H19D 


0.9600 


C66 — C67 


1.354 (5) 


r~\ 1 pw TT1 AT 1 

C19 — H19E 


0.9600 


C66 — C71 


1 / z \ 

1.373 (5) 


1 A' TT 1 ATT 

C19 — Hlw 


A A /. AA 

0.9600 


C67 — C68 


1.402 (6) 


/~*^A' TTI AT\ 

C21) — H20D 


a az:aa 

0.9600 


C67 — H67 


A AT AA 

0.9300 


C20'— H20E 


0.9600 


C68— C69 


1.325 (6) 


C20'— H20F 


0.9600 


C68— H68 


0.9300 


P11 /"'I /- 

Czl — Czo 


1.383 (4) 


p /- p\ pnA 

C69 — C7U 


1.364 (5) 


Czl — Czz 


1 A A //I \ 

1.399 (4) 


pnA pini 

C7U — C71 


1.376 (5) 


C22 — C23 


1.386 (4) 


/^TA TTHA 

C70 — H70 


A A1 A A 

0.9300 


Z" 1 11 T T1 1 

C22 — H22 


A A1 A A 

0.9300 


pin 1 t T"7 1 

C71 — H71 


A AT AA 

0.9300 


CI — SI — C35 


1 A /_ A A / 1 1 \ 

1U6.14 (11) 


Pin /^OA T T ") A D 

Cz7 — C3U — H3UB 


1 AA Z 

109.5 


Cll — S2 — C5 


1 AO T1 / 1 1 \ 

108.71 (11) 


L27 — C30 — H30C 


109.5 


C15 — S3 — C21 


1AO /"") / 1 1 \ 

108.63 (12) 


f ^ 1 f~< fini TTI OA 

C27 — C28 — H28D 


109.5 


C25 — S4 — C3 1 


1 AO 1 1 /I 1 \ 

lUo.ZZ (11) 


C27 — C28 — H281i 


1 AA C 

1U9.5 


C45 — S5 — C4o 


1 A/T O / A \ 

1U6.3 (4) 


H28D — C28 — H28b 


1 AA Z 

109.5 


pro o /" f A C / 

C53 — S6 — C56 


1 AA O /T\ 

100.8 (7) 


/~< 1 1-} f ' i o t T T1 OT" 1 

C27 — C28 — H28F 


109.5 


C64 — S7 — C61 


1 AA A //"\ 

100.0 (6) 


T T1 or\ /" < 1 o t TTIOF 

H28D — C28 — H28F 


1 A A Z 

109.5 


C69— S8— C72 


102.6 (6) 


H28E — C28'— H28F 


109.5 


C48'— S5'— C45 


82.1 (9) 


C27— C29'— H29D 


109.5 


C56'— S6'— C53 


102.5 (8) 


C27— C29'— H29E 


109.5 


C61— S7'— C64' 


107.7 (8) 


H29D— C29'— H29E 


109.5 


C69— S8'— C72' 


107.6(11) 


C27— C29'— H29F 


109.5 


S5'— C48'— H48D 


109.5 


H29D— C29'— H29F 


109.5 
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or i /—< A Of TT/I or 

S5 — C48 — H48E 


109.5 


T T A nr» /~1 /ID/ T T J (IT 1 

H48D — C48 — H48E 


109.5 


act c ' a or TT/ior 

S5 — C48 — H48F 


109.5 


T T A OI~\ Z""1 A Of Tl/|or 

H4 8 D — C4 8 — H4 8 F 


109.5 


T T A Or ' Z" 1 ^ Of TT/IOT -1 

H48E — C48 — H48F 


109.5 


S6 — C56 — H56D 


109.5 


So — C56 — H56E 


109.5 


H56D — C56 — H56E 


109.5 


So — C56 — H56F 


109.5 


TTf /Tv Of// TTf /"l -1 

H56D — C56 — H56F 


109.5 


TTf /T /~1 f f TTf /T 

H56E — C56 — H56F 


109.5 


fin/ /~i s~ a t ~t t s~ a r\ 

S7 — C64 — H64D 


109.5 


S7 — C64 — H64E 


109.5 


TT/" < T~~\ /~i /"Al TT/dF 

H64D — C64 — H64E 


109.5 


nn/ /~1 /'At TT/" dT 1 

S7 — C64 — H64F 


109.5 


TT/" /I T\ /"I /'At TT/"/ir 

H64D — C64 — H64F 


109.5 


H64E — C64 — H64F 


109.5 


n O f /*C71 / T TT> A 

S8 — C72 — H72A 


109.5 


nm z~i iir\t t nin 

S 8 — C72 — H72B 


109.5 


TTTi * /~> T\ / TTTITi 

H72 A — C72 — H72B 


109.5 


S8 — C72 — H72C 


109.5 


H72 A — C72 — H72C 


1 AA C 

109.5 


t nin zihai TTmn 

H72B — C72 — H72C 


109.5 


Co — Ol — C41 


1 O A O /'I \ 

124.3 (2) 


Clo — 02 — C49 


114.5 (2) 


C26 — 03 — C57 


11^> OO / 1 OA 

1 13.88 (18) 


C36 — 04 — C65 


116.4 (2) 


C2 — CI — Co 


120.1 (2) 


C2 — CI — SI 


117.5 (2) 


C6 — CI — SI 


122.04 (19) 


CI — C2 — C3 


122.3 (2) 


CI — C2 — H2 


1 1 O O 

118.8 


C3 — C2 — H2 


1 1 O O 

118.8 


C4 — C3 — C2 


116.4 (2) 


C4 — C3 — C7 


123.2 (2) 


C2 — C3 — C7 


120.3 (3) 


C3 — C4 — C5 


122.6 (2) 


C3 — C4 — H4 


118.7 


/~1 f » A T T /I 

C5 — C4 — H4 


118.7 


Co — C5 — C4 


1 1A /I 

120.4 (2) 


Co — C5 — S2 


123.38 (19) 


C4 — C5 — S2 


115.79 (18) 


Ol — C6 — C5 


122.5 (2) 


Ol — Co — CI 


119.2 (2) 


C5— C6— CI 


118.0(2) 


CIO— C7— C8 


107.3 (3) 


CIO— C7— C9 


110.5 (3) 


C8— C7— C9 


108.6(3) 


CIO— C7— C3 


110.8(2) 



H29E — C29 — H29F 


109.5 


C27 — C30 — H30D 


109.5 


C27 — C30 — H30E 


109.5 


H30D — C30 — H30E 


1 f\(\ c 

109.5 


C27 — C30 — H30F 


109.5 


TT1 ATA /"I -\ f\l TT1 AF 

H30D — C30 — H30F 


109.5 


H30E — C30 — H30F 


109.5 


C32 — C3 1 — C36 


1 ^A 1 /A\ 

120.3 (2) 


C3z — Ci 1 — !S4 


117.03 (18) 


C36 — C31 — S4 


1 o o 1 t / 1 r\\ 

122.17 (19) 


C31 — C32 — C33 


1 O O /I 

122.4 (2) 


C3 1 — C32 — H32 


118.8 


C33 — C32 — H32 


118.8 


C32 — C33 — C34 


116.4 (2) 


z~l"l ^ /-ion 

C32 — C33 — C37 


121.2 (2) 


C34 — C33 — C37 


1 O O ^ \ 

122.5 (2) 


s~ • ~> r z^o A 

C35 — C34 — C33 


i n A 

122.4 (2) 


/"""OC Z^O /I T to J 

C35 — C34 — H34 


1 1 o o 

118.8 


/--• ^> ^> Z^ 1 /I TT1 /I 

C33 — C34 — H34 


118.8 


C36 — C35 — C34 


120.5 (2) 


C36 — C35 — SI 


1 o /i 1 o / 1 n\ 

124.13 (19) 


C34 — C35 — SI 


1 1 C 11 / 1 ON 

115.11 (18) 


/" "\ A S s 1 /~ /Tl f 

04 — C36 — C35 


123.7 (2) 


04 — C36 — C31 


1 1 O O t r \\ 

118.2 (2) 


C35 — C36 — C31 


117.9 (2) 


C38 — C37 — C40 


i ao o /o\ 

128.2 (8) 


C38 — C37 — C39 


56.3 (6) 


C40 — C37 — C39 


117.1 (7) 


z^oo r~"tn r^Af\ 

C38 — L37 — C40 


117.8 (7) 


C40 — C37 — C40 


25.5 (7) 


C39 — C37 — C40 


135.4 (5) 


C38 — C37 — C33 


115.0 (4) 


t^Af\f Z^OT 

C40 — C37 — L33 


1 1 A O /T\ 

114.3 (7) 


C39 — C37 — C33 


110.9 (4) 


/^i a r\ z~101 z^OO 

C40 — C37 — C33 


110.3 (4) 


/Tin z^")T r")A 

C38 — C37 — C39 


106.5 (6) 


C40 — C37 — C39 


74.4 (6) 


C39 — C37 — C39 


52.7 (5) 


C40 — C37 — C39 


C\C\ O / /I \ 

99.8 (4) 


C33 — C37 — C39 


i Af f /O \ 

105.5 (3) 


Z^OO /"^Ol P'lOf 

C38 — C37 — C38 


45.7 (5) 


C40 — C37 — C38 


1 nf (\ /n\ 

105.0 (7) 


C39 — C37 — C38 


101.7 (6) 


C40— C37— C38' 


82.6 (5) 


C33— C37— C38' 


106.2 (3) 


C39— C37— C38' 


145.1 (4) 


C37— C38— H38A 


109.5 


C37— C38— H38B 


109.5 


C37— C38— H38C 


109.5 



Acta Cryst. (2013). E69, o1009-o1010 



sup-14 



supplementary materials 



Co — C7 — C.3 


111 C /O \ 

111.5 (3) 


C9 — C7 — C3 


1 AO 1 /O \ 

108.1 (2) 


P"7 PO TTO A 

C7 — C8 — H8A 


1 AA C 

109.5 


C7 — Co — HoB 


1 A A C 

109.5 


TTO A /"< O TTon 

Ho A — Co — Hob 


1 AA C 

109.5 


C7 — C8 — H8C 


109.5 


TTO A P O TTOP 

H8A — C8 — H8C 


1 AA C 

109.5 


TTOT~i P o TTO/^ 

H8B — C8 — H8C 


109.5 


/""7 /"^A TTH A 

C7 — C9 — H9A 


1 AA C 

109.5 


p -7 /- ■> p» T T /\ r> 

C7 — C9 — H9B 


109.5 


tta * pa t t a r> 

H9A — C9 — H9B 


1 AA C 

109.5 


p "7 PA TTH/^ 

C7 — C9 — H9C 


109.5 


Tin A /T\ T TAP'' 

H9A — C9 — H9C 


1 AA C 

109.5 


t inn PA T TAP 1 

H9B — C9 — H9C 


1 AA C 

109.5 


p -7 /" < 1 /-\ T T 1 A A 

C7 — CIO — HI OA 


109.5 


pi i-i /"i 1 /a TT1AT5 

C7 — C1U — HI OB 


1 AA C 

109.5 


T T 1 A A nn T T 1 AD 

H 1 OA — C 1 0 — H 1 OB 


1 AA c 

1U9.5 


/""7 n a tti ar 

C7 — CIO — H10C 


109.5 


T T 1 A A P ' 1 T T 1 AP 

H10A — CIO — H10C 


109.5 


T T 1 An P 1 A T T 1 A P "* 

H 1 OB — C 1 0 — H IOC 


109.5 


nil pi 1 1 z' 

C12 — Cll — C16 


1 1 A A ZO\ 

119.9 (2) 


n 1 O nil CO 

C12 — Cll — S2 


1 1 /- i n\ 
llo.z (z) 


p • i p /-i i i Ci O 

Clo — Cll — S2 


1 n i /o \ 

123.2 (2) 


Cll — Clz — C13 


1 OO O /T\ 

122.3 (2) 


Cll — Clz — Hlz 


no o 


Cl3 — Cl2 — Hl2 


118.8 


C14 — C13 — C12 


116.9 (2) 


p 1 A P 1 ") P 1 T 

C14 — C13 — C17 


1 OA A /O \ 

120.9 (3) 


pn n 1 o n 1 o - 

C12 — C13 — C17 


1 oo o /i\ 
122.2 (3) 


p 1 •-> p 1 A f ' 1 ^ 

C13 — C14 — C15 


1 i pi \ 

122.1 (3) 


p i o P 1 /I TTI /I 

C13 — C14 — H14 


1 1 A A 

119.0 


pi f P1/I TT1/1 

CI 5 — C14 — H14 


1 1 n a 
119.0 


pi/: pi; p | /i 
C 1 0 — C 1 5 — C 1 4 


lzu.l (z) 


P 1 P P 1 C CO 

C16 — C15 — S3 


124.2 (2) 


P 1 /I pic ri -) 

C14 — C15 — S3 


115.2 (2) 


n.o n 1 ^: n 1 c 

02 — Clo — C15 


1 OA O" /OS 

120.7 (2) 


P*0 P 1 P" P 1 1 

(Jz — C 1 6 — C 1 1 


1 OA /T\ 

120.6 (2) 


pi r p i /_ pii 
C 1 5 — C 1 6 — C 1 1 


1 1 O *7 /1\ 

118.7 (2) 


C20 — C17 — CI 8 


1 1 *7 A / 1 A\ 

117.9 (10) 


noAf nn nn 

C20 — C17 — C13 


114.7 (6) 


1 o' pn p i -) 

C18 — C17 — C13 


1 1 C A ZO\ 

115.0 (o) 


P1A/ p 1 -7 P 1 A 

C20 — C 1 7 — C 1 9 


OA 1 / ZT\ 

89.3 (6) 


m oi nn n i a 

C18 — C17 — C19 


1 AO 1 /"7\ 

108.1 (7) 


nn nn nin 
C13 — CI / — C19 


1 AO A /C\ 

1U8.U (5) 


C20'— CI 7— CI 9' 


114.6(8) 


CI 8'— CI 7— CI 9' 


86.7 (8) 


C13— C17— C19' 


103.6 (7) 


C19— C17— C19' 


27.2 (6) 


C20'— CI 7— CI 8 


110.2 (9) 



POT POA TTOA A 

C37 — C39 — H39A 


109.5 


C37 — C39 — H39B 


109.5 


P O "7 P "1 A TTO AP 

C37 — C39 — H39C 


109.5 


PO"7 pi A A TT/1AA 

C37 — C40 — H40A 


1 AA C 

109.5 


p ^> -7 p ^ pi T T /I ATI 

C3 7 — C40 — H40B 


109.5 


C37 — C40 — H40C 


109.5 


P O T P 10/ TTO OT\ 

C37 — C38 — H38D 


109.5 


C37 — C38 — H38E 


109.5 


TTO OT\ P TO/ TTOOT -1 

H38D — C38 — H38E 


109.5 


C37 — C38 — H38F 


109.5 


H38D — C38 — H38F 


109.5 


H38E — C38 — H38F 


109.5 


P O "7 P 1 A( TTO AT~\ 

C37 — C39 — H39D 


109.5 


P O T P 1f>l T TO AT" ' 

C37 — C39 — H39E 


109.5 


TT1Ar\ /"1 1 A / TTTAF 

H3 9D — C3 9 — H3 9E 


109.5 


C37 — C39 — H39F 


109.5 


tto nr\ p in( ttoat -1 

H39D — C39 — H39F 


109.5 


TT^AF /"1 1 A / TTTAr 

H39E — C39 — H39F 


109.5 


r ' -> »7 y' < Al TTA AF\ 

C37 — C40 — H40D 


109.5 


p ^> -7 p ^ pi 1 TTyl AP 

C37 — C40 — H40E 


109.5 


TTA AF\ P /I Af T I /I AT 

H40D — C40 — H40E 


1 AA C 

109.5 


P O T P /I A f TTA AT 1 

C37 — C40 — H40F 


109.5 


H40D — C40 — H40F 


109.5 


ITyl AT" ' f s /IA/ II/ir\r 

H40E — C40 — H40F 


109.5 


P 1 P /I 1 P A O 

01 — C41 — C42 


1 O A f /O \ 

120.6 (3) 


Pi 1 P A 1 T T /I 1 A 

Ol — C41 — H41A 


1 f\n 0 

107.2 


/"< H <-\ f ^ A 1 T T A 1 A 

C42 — C4 1 — H4 1 A 


107.2 


/~\ 1 P A 1 T T /I 1 T> 

Ol — C41 — H41B 


107.2 


P/IO P/11 TT/I 1 n 

C42 — C4 1 — H4 1 B 


1 f\n 0 

107.2 


T T A 1 A /' 11 j 1 r*k 

H41A — C41 — H41B 


106.8 


C43 — C42 — C47 


115.1 (3) 


P/IO P/IO P/11 

C43 — C42 — C4 1 


1 O 1 O /I \ 

123.2 (3) 


p <7 P/IO f ' A 1 

C47 — C42 — C4 1 


10 1 z' /O \ 

121.6 (3) 


C44 — C43 — C42 


1^1 A /"IN 

123.4 (3) 


P A A P /I O TT/IO 

C44 — C43 — H43 


118.3 


p a p <i TT/IO 

C42 — C43 — H43 


110 0 

118.3 


P /I C P /I A P /I ") 

C45 — C44 — C43 


1 O A /I /O \ 

120.4 (3) 


P A C P /I /I TT/I /I 

C4 5 — C44 — H44 


119.8 


P A O P A A TT A A 

C43 — C44 — H44 


119.8 


n/i-i r^c n/i^ 

C44 — C45 — C46 


1 1 A 1 /O \ 

119.1 (3) 


P /I >1 p a r C C 

C44 — C45 — S5 


115.1 (3) 


/"I /I /"I /I £" /- 

C46 — C45 — S5 


125.7 (3) 


P A A P ^ C C f 

C44 — C45 — S5 


1 i~\ <~\ A / z" \ 

122.0 (6) 


C46 — C45 — S5 


118.5 (6) 


S5— C45— S5' 


10.0(10) 


C45— C46— C47 


119.6(3) 


C45— C46— H46 


120.2 


C47— C46— H46 


120.2 


C42— C47— C46 


122.2 (3) 



Acta Cryst. (2013). E69, o1009-o1010 



sup-15 



supplementary materials 



pi Of P 1 1 P 1 C) 

Lis — C 1 7 — C 1 8 


1 O C (C\\ 

18.6 (9) 


1 "5 pin P 1 O 

C13 — C17 — C18 


107.7 (7) 


C19 — C17 — C18 


126.3 (7) 


C19 — C17 — C18 


105.3 (9) 


C20 — C 1 7 — C20 


1A O fH\ 

20.8 (7) 


C18 — C17 — G20 


1 AT 1 / A\ 

107.1 (9) 


p i —7 pin 

C13 — C17 — C20 


1 AO O /C\ 

108.8 (5) 


f • i i-i /■ • i »7 pi a 

C19 — C17 — C20 


1 p\r\ r\ //"\ 

109.9 (6) 


p i a' rin p -> /•> 

C 1 9 — C 1 7 — C20 


134. z (8) 


p 1 o p 1 i pi a 

C18 — C17 — 02 0 


A A O / A\ 

94.8 (9) 


/in p 1 o TTIOA 

C17 — C18 — H18A 


1 AA C 

109.5 


c ' 1 ^ i—\ i o tt 1 on 

C17 — C18 — H18B 


109.5 


pin P 1 O TT1 OP 

C17 — C18 — H18C 


1 AA C 

109.5 


/in pi n ttipia 

C17 — C19 — H19A 


1 AA C 

109.5 


p 1 ^ p 1 a T T 1 An 

C17 — C19 — H19B 


109.5 


P 1 T P 1 A T T 1 AP 

C17 — C19 — H19C 


109.5 


pin pin niA a 

C 1 7 — CzU — Hz OA 


1 AA C 

109.5 


p 1 -7 p^A TTIAFI 

C17 — C20 — H20B 


1 AA C 

109.5 


P 1 *7 PI A TTTAP 

C17 — C20 — H20C 


109.5 


pn pic tti or\ 

C17 — C18 — H18D 


1 AA C 

109.5 


PH /"< 1 O f tti OF 

C17 — C18 — H18b 


1 aa c 

109.5 


t t 1 or\ pinf tti or 

H18D — CI 8 — H18E 


1 AA C 

109.5 


p 1 1 p 1 0 ' ni or 

C17 — C18 — H18F 


109.5 


T T 1 Or\ /"< 1 O ' TT10T7 

H 1 8D — C 1 8 — H 1 8r 


1 AA C 

109.5 


TT10T7 Z" 1 1 O ' TT10T7 

HI 8b — CI 8 — H18r 


109.5 


P 1 "7 P 1 Al T T 1 A T"\ 

C17 — C19 — H19D 


109.5 


P 1 *7 P 1 A' T T 1 A I -1 

C17 — C19 — H19E 


109.5 


1 1 1 a r-\ Pin' TT1AT7 

H 1 9D — C 1 9 — H 1 9b 


1 AA C 

109.5 


/in p i Al TTI ptT7 

C17 — C19 — H19r 


1 A A C 

109.5 


T T 1 AT~\ P 1 A( T T 1 Ar 

H19D — C19 — H19F 


109.5 


1 1 1 Ap p 1 a( t t 1 r\r 

H19E — C19 — H19F 


109.5 


/~i 1 *7 nidi [TiAn 

C17 — C20 — H20D 


1 A A C 

109.5 


CI / — CzO — H/OE 


1 AO C 

109.5 


H20D — C20 — H20E 


109.5 


pn pin' TT^Ar 

C17 — CzU — HzUr 


1 AA C 

109.5 


TTIAH p^Al TTOAT7 

HzUU — CzU — HzUr 


1 A A C 

109.5 


TTTAr P 1AI T T1 AT" 1 

H20E — C20 — H20F 


109.5 


PI/" PI 1 P11 

C26 — C2 1 — C22 


1 1 A /" /1\ 

120.6 (2) 


p ^> s PI 1 ri ") 

C26 — C21 — S3 


123.6 (2) 


C22 — C21 — S3 


115.3 (2) 


PO 1 p -> 1 PI 1 

Cz J — Czz — Cz 1 


121.2 (3) 


po 1 pn Tno 

Czi — Czz — Hzz 


1 1 A /I 

119.4 


PI 1 PH TT11 

C2 1 — C22 — H22 


1 1 C\ A 

119.4 


C24— C23 — C22 


117.2 (2) 


C24— C23— C27 


122.4 (3) 


C22— C23— C27 


120.4 (3) 


C23— C24— C25 


122.7 (3) 


C23— C24— H24 


118.7 


C25— C24— H24 


118.7 



P A 1 P A 1 TT/n 

C42 — C47 — H47 


118.9 


C46 — C47 — H47 


118.9 


02 — C49 — C50 


1 AA f /") \ 

109.5 (3) 


PI P /I A TT/IA A 

02 — C49 — H49A 


1 AA O 

109.8 


P C A P dA T T A A A 

C50 — C49 — H49A 


109.8 


p\1 P /I A TT/I ATT 

02 — C49 — H49B 


109.8 


f ' r t\ p a r\ J1 A An 

C50 — C49 — H49B 


1 AA O 

109.8 


T T A r\ A ' A f\ T l~ A AT - * 

H49A — C49 — H49B 


108.2 


P C C PCA PC1 

C55 — C50 — C51 


1 1 "7 A /") \ 

117.9 (3) 


/~\ r r PCA P /I A 

C55 — C50 — C49 


11") 1 /") \ 

123.2 (3) 


P C 1 P ^ A P /I A 

C5l — C50 — C49 


110 A /") \ 

1 1 8.9 (3) 


C52 — C5l — C50 


121.2 (4) 


/irO pfi TTf 1 

C52 — C5 1 — H5 1 


1 1 A /I 

119.4 


plPA PC1 TTf 1 

C50 — C51 — H51 


1 1 A A 

119.4 


PC") Pd PC1 

C53 — C52 — C51 


111 1 /") \ 

121.2 (3) 


PO PCI TTf O 

C53 — C52 — H52 


119.4 


pfi pro TTf 1 

C5 1 — C5Z — H5z 


1 1 A /I 

119.4 


PCI PCI PC/1 

C52 — C53 — C54 


1101 /i\ 
118.2 (3) 


C52 — C53 — S6 


11J /i / ^ \ 

114.4 (4) 


PC/1 PO /" 

C54 — C53 — S6 


126.9 (5) 


PCI PC") CP/ 

C52 — C53 — S6 


1 1 A 1 / C \ 

120.3 (5) 


PC/1 PC") OP/ 

C54 — C53 — S6 


1 1A A /C\ 

120.9 (5) 


S6 — C53 — S6 


15.5 (5) 


PCC PC/1 PC") 

C55 — C54 — C53 


1 1 A "7 /") \ 

120.7 (3) 


pf f PC/1 TTC/1 

C55 — C54 — H54 


1 1 A "7 

119.7 


/""< C "> z' ■< r A TTf /I 

C53 — C54 — H54 


119.7 


/I f A /""< f f /"I f /I 

C50 — C55 — C54 


1 ^) A A /") \ 

120.9 (3) 


PCA PCC TTCC 

C50 — C55 — H55 


H9.5 


P C /I PCC TTCC 

C54 — C55 — H55 


1 1 A C 

119.5 


03 — C57 — C58 


1 AA "> / r\ \ 

109.3 (2) 


/"\1 PCT TTf n a 

03 — C57 — H57A 


109.8 


pco pct nn a 

C58 — C57 — H57A 


1 AA O 

109.8 


/ ~\ -> pct TTf in 

03 — C57 — H57B 


1 AA O 

109.8 


C58 — C57 — H57B 


109.8 


TTf p/T A f ^ TTf f"TT» 

H57A — C57 — H57B 


108.3 


PCA PCO PP^ 

C59 — C58 — C63 


110 1 /1\ 

118.2 (2) 


PCA PCO PC"7 

C59 — C58 — C57 


11") A /I \ 

123.4 (2) 


C63 — C58 — C57 


110 A / ^ \ 

H8.4 (2) 


C60 — C59 — C58 


1 A /I /"I \ 

120.4 (3) 


PPPi PCA TTCA 

C60 — C59 — H59 


1 1 A O 

119.8 


PCO PCA TTCA 

C58 — C59 — H59 


119.8 


PCA P/"A P/"1 

C59 — C60 — C61 


111 1 /") \ 

121.2 (3) 


PCA PPA TTPA 

C59 — C60 — H60 


1 1 A A 

119.4 


C61 — C60 — H60 


1 1 A A 

119.4 


C62— C61— C60 


118.1 (3) 


C62— C61— S7' 


120.1 (4) 


C60— C61— S7' 


121.8(4) 


C62— C61— S7 


128.9 (4) 


C60— C61— S7 


112.9(4) 



Acta Cryst. (2013). E69, o1009-o1010 



sup-16 



supplementary materials 



C26— C25— C24 


119.6(2) 


S7'— C61— S7 


10.2 (7) 


C26— C25— S4 


123.81 (19) 


C63— C62— C61 


120.4 (3) 


C24— C25— S4 


115.7(2) 


C63— C62— H62 


119.8 


03— C26— C21 


120.5 (2) 


C61— C62— H62 


119.8 


03— C26— C25 


120.8 (2) 


C62— C63— C58 


121.6(3) 


C21— C26— C25 


118.7 (2) 


C62— C63— H63 


119.2 


C30'— C27— C28 


124.7 (8) 


C58— C63— H63 


119.2 


C30'— C27— C29 


108.4 (8) 


04— C65— C66 


114.4 (2) 


C28— C27— C29 


85.6 (7) 


04— C65— H65A 


108.7 


C30'— C27— C23 


111.6(7) 


C66— C65— H65A 


108.7 


C28— C27— C23 


112.3 (5) 


04— C65— H65B 


108.7 


C29— C27— C23 


110.4 (5) 


C66— C65— H65B 


108.7 


C30'— C27— C29' 


79.6 (7) 


H65A— C65— H65B 


107.6 


C28— C27— C29' 


112.4 (7) 


C67— C66— C71 


115.9 (3) 


C29— C27— C29' 


31.4 (5) 


C67— C66— C65 


122.3 (3) 


C23— C27— C29' 


111.6 (5) 


C71— C66— C65 


121.7 (3) 


C30'— C27— C30 


25.2 (6) 


C66— C67— C68 


122.2 (4) 


C28— C27— C30 


108.9(6) 


C66— C67— H67 


118.9 


C29— C27— C30 


130.7 (6) 


C68— C67— H67 


118.9 


C23— C27— C30 


106.8 (4) 


C69— C68— C67 


120.8 (4) 


C29'— C27— C30 


104.2 (6) 


C69— C68— H68 


119.6 


C30'— C27— C28' 


110.4 (9) 


C67— C68— H68 


119.6 


C28— C27— C28' 


21.6(9) 


C68— C69— C70 


118.0(4) 


C29— C27— C28' 


106.3 (8) 


C68— C69— S8' 


117.1 (6) 


C23— C27— C28' 


109.6 (7) 


C70— C69— S8' 


124.8 (5) 


C29'— C27— C28' 


129.6 (8) 


C68— C69— S8 


129.1 (5) 


C30— C27— C28' 


90.2 (7) 


C70— C69— S8 


112.8 (4) 


C27— C28— H28A 


109.5 


S8'— C69— S8 


12.7 (7) 


C27— C28— H28B 


109.5 


C69— C70— C71 


121.3 (4) 


C27— C28— H28C 


109.5 


C69— C70— H70 


119.4 


C27— C29— H29A 


109.5 


C71— C70— H70 


119.4 


C27— C29— H29B 


109.5 


C66— C71— C70 


121.6(4) 


C27— C29— H29C 


109.5 


C66— C71— H71 


119.2 


C27— C30— H30A 


109.5 


C70— C71— H71 


119.2 


C35— SI— CI— C2 


-128.12(19) 


CI— SI— C35— C34 


-133.1 (2) 


C35— SI— CI— C6 


58.3 (2) 


C65— 04— C36— C35 


70.1 (3) 


C6— CI— C2— C3 


-1.1 (4) 


C65— 04— C36— C31 


-115.1 (3) 


SI— CI— C2— C3 


-174.75 (19) 


C34— C35— C36— 04 


178.6 (2) 


CI— C2— C3— C4 


-1.7(4) 


SI— C35— C36— 04 


-7.8 (4) 


CI— C2— C3— C7 


179.2 (2) 


C34— C35— C36— C31 


3.8 (4) 


C2— C3— C4— C5 


2.2 (4) 


SI— C35— C36— C31 


177.35 (19) 


C7— C3— C4— C5 


-178.7(2) 


C32— C31— C36— 04 


-178.8(2) 


C3— C4— C5— C6 


0.0 (4) 


S4— C31— C36— 04 


9.2 (3) 


C3— C4— C5— S2 


172.9 (2) 


C32— C31— C36— C35 


-3.7 (4) 


Cll— S2— C5— C6 


-56.4 (2) 


S4— C31— C36— C35 


-175.69 (19) 


Cll— S2— C5— C4 


130.9 (2) 


C32— C33— C37— C38 


168.4 (7) 


C41— 01— C6— C5 


-79.4 (4) 


C34— C33— C37— C38 


-11.2 (8) 


C41— 01— C6— CI 


106.7 (3) 


C32— C33— C37— C40' 


-28.2 (8) 



Acta Cryst. (2013). E69, o1009-o1010 



sup-17 



supplementary materials 



C4 — C5 — Co — (Jl 


1 7 £1 O /1\ 

-176.0 (2) 


s~ • a p ") P17 pi A' 

C34 — C33 — C37 — C40 


1 C7 1 /7\ 

152.3 (7) 


ci c /"• /_ p» i 

S2 — C5 — Co — (J 1 


1 A O /I \ 

10.8 (3) 


PTO p -) -) PT7 P1AI 

C32 — C33 — C37 — C39 


1 A/^ O 

106.8 (6) 


p A PC f / p 1 

C4 — C5 — Co — C 1 


-2.7 (3) 


po /i pTi po"7 pini 

C34 — C33 — C37 — C39 


71 7 /7\ 

-72.7 (7) 


c o p c p/: p i 

S2 — C5 — Co — C 1 


1 7C 1/1/1 0\ 

-175.14 (18) 


POO POO POT P /I A 

C32 — C33 — C37 — C40 


CC c /c\ 

-55.5 (5) 


C2 — CI — Co — (J 1 


177.5 (2) 


p ~t A Pll PTH p A A 

C34 — C33 — C37 — C40 


1 7 C A /C \ 

125.0 (5) 


C 1 /"< 1 p < p p"\ i 

SI — CI — Co — Ul 


-9.1 (3) 


PT1 /" 'T) P17 p • "> n 

C32 — C33 — C37 — C39 


C 1 A / A\ 

51.4 (4) 


po pi p/: pc 

C2 — CI — Co — C5 


3.3 (3) 


PO A POO PO"7 POA 

C34 — C33 — C37 — C39 


no 1 //i \ 

-128.1 (4) 


C1 /"• 1 p P PC 

SI — CI — Co — C5 


n^; /i / 1 ^\ 

176.64 (17) 


PTO /"'T) P17 i~"10> 

C3z — C33 — C37 — C38 


1 A 1 A i A \ 

— 143.4 (4) 


p a p') /~^7 ni a 

C4 — C3 — C / — C 1 0 


— Iz /.5 (3) 


PT/l p n n p -) 7 poo; 

C34 — C33 — C3 / — C38 


1 7 A / C\ 

3 /.0 (5) 


f O P ") P7 p 1 pi 

C2 — C3 — C7 — C 1 0 


f 1 o / /I \ 

51.3 (4) 


P < /_ P1 piyl 1 P/|1 

C 6 — (J 1 — C4 1 — C4z 


11 A { C\ 

-21.9 (5) 


p a po r^n po 

C4 — C3 — C7 — Co 


-8.4 (4) 


p. i p v/i i pi^n 

U 1 — C4 1 — C4z — C43 


OA A /C\ 

-80.9 (5) 


c • ~\ pi r~*n 

C2 — C3 — C7 — C8 


170.7 (3) 


P"\ 1 P/11 P /|1 p /I -T 

(J 1 — C4 1 — C42 — C47 


102.2 (4) 


p a po pt pa 

C4 — C3 — c / — cy 


1 1 A PI \ 

nu.y (3j 


P /) 7 P/IO P ' 1 ") p A A 

C4 / — C4z — C43 — C44 


3.1 (5) 


/"• o PT / <(\ 

C2 — C3 — C7 — C9 


-70.0 (3) 


pi /i i p/n p pi -> a a 

C41 — C42 — C43 — C44 


1 n A A /o \ 

174.0 (3) 


p c CI /"> 1 1 /" i i 

C5 — S2 — Cll — C12 


139.5 (2) 


C42 — C43 — C44 — C45 


-2.3 (6) 


C • C ri 1 pi 1 P 1 /T 

C5 — S2 — Cll — Clo 


Af\ H 

-49.6 (2) 


pi/17 p /] /I P/IC P/|/" 

C43 — C44 — C45 — C46 


A O /C\ 

0.8 (5) 


p 1 p p 1 l P 1 1 PIT 

Clo — Cll — C12 — C13 


pi ^ / /i \ 

-0.2 (4) 


C43 — C44 — C45 — S5 


1 7A A /C\ 

179.0 (5) 


S2 — C 1 1 — C 1 2 — C 1 3 


1 71 P» /T\ 

17 1.0 (2) 


P /I O P /I /I P /I c cc 

C43 — C44 — C45 — S5 


1 to n 1 1 1 

—172.7 (11 


Cll — C12 — CI 3 — C14 


1 1 / A \ 

1.1 (4) 


P A O C C P ^ /I C P yl A 

C48 — S5 — C45 — C44 


1 77 O / C \ 

-177.8 (5) 


pi i c ' 1 o p 1 1 pn 

Cll — C12 — CI 3 — C17 


-177.4 (3) 


p /] O CC p /I C p /I P 

C48 — S5 — C45 — C46 


A /I ZO\ 

0.4 (8) 


riii /^n p 1 /i nc 
Clz — CI 3 — C14 — CIS 


-1.5 (4) 


P/IO CC P/1C CC 

C4o — S5 — C45 — S5 


47 (6) 


P 1 T nn p 1 /I pic 

C17 — C13 — C14 — C15 


1 A /O \ 

177.0 (3) 


p A Ol c C P /I C P -1 /I 

C48 — S5 — C45 — C44 


iri r /7\ 

-153.6 (7) 


C13 — C14 — CI 5 — Clo 


0.9 (4) 


C48 — S5 — C45 — C46 


11 A / 1 1 "\ 

32.9 (13) 


p i -7 pi/1 /" * i c no 

C13 — C14 — C15 — S3 


17 1 ^> ZO\ 

-171.2 (2) 


C48 — S5 — C45 — S5 


1 AC /7\ 

-105 (7) 


Cz 1 — S3 — C 1 5 — C 1 0 


4o.l (3) 


P/l/l P/1C P/l/i p A '-j 

C44 — C45 — C46 — C4 / 


-0.3 (6) 


C21 — S3 — C15 — C14 


-142.2 (2) 


C C P ^ H C P 1 yl /" P yl -7 

S5 — C45 — C46 — C47 


1 7 O 1 /C \ 

-178.3 (5) 


p A pi PV1 p 1 p p -1 £■ 

C4y — 02 — C 1 6 — C 1 5 


o9.0 (3) 


C C ' P ^ A C p /I /" p /I "7 

S5 — C45 — C46 — C47 


171 /I /11\ 

173.4 (11) 


p /in pi p i p p 1 1 

C4y — U2 — C 1 6 — C 1 1 


no -y pi\ 

-92.3 (3) 


C • ,\~) p A-~\ P /I 7 p • 1 p 

C43 — C42 — C47 — C46 


-2.6 (5) 


P1/I PI C pi/ P.O 

C 1 4 — C 1 j — C 1 o — U2 


1 /o. / (2) 


p/i 1 p/io p/n P/i£ 
C4 1 — C4z — C4 / — C46 


1 7/1 £ / j*\ 

1 /4.o (3) 


C 1 p -i r 1 p P"*1 

S3 — C 1 5 — C 1 6 — 02 


-9.9 (4) 


p ^ ^ p < /- p j -7 p yi pi 

C45 — C46 — C47 — C42 


1 i / r\ 

1.3 (6) 


P 1 A PIC PI/; P11 

C 1 4 — C 1 5 — C 1 o — C 1 1 


A A / A \ 

0.0 (4) 


C ' 1 p P7 P /I A PCA 

C16 — 02 — C49 — C50 


1 77 7 /1\ 

-177.7 (2) 


no pi f p 1 p P11 

S3 — C 1 5 — C 1 6 — C 1 1 


I'll A ir\\ 

171.4 (2) 


PO P/IA PCA PCC 

02 — C49 — C50 — C55 


7.8 (4) 


p i o p i i p i p p.7 

C 1 2 — C 1 1 — C 1 o — U2 


— 1 /9.1 (2) 


P.O P/IA PCA PCI 

(J2 — C4y — C50 — C5 1 


— 1 /3.5 (3) 


C 1 p i -1 p -i p pi^ 

S2 — C 1 1 — C 1 6 — 02 


10.3 (3) 


p ^ p pi p ^ 1 p 1 

C55 — C50 — C5 1 — C52 


pi p /c\ 

-0.6 (5) 


pi 1 i p -i -1 p 1 p p -1 r- 

C12 — Cll — Clo — CI 5 


-0.3 (4) 


p A pi p pi p i— •] p ^ r\ 

C49 — C50 — C5 1 — C52 


1 7 A ^ /I \ 

-179.4 (3) 


CO PI 1 P 1 /^ P 1 C 

S2 — C 1 1 — C 1 6 — C 1 5 


1 7A A7 /I A\ 

-170.97 (19) 


pr a pri pro p c "5 

C50 — C5 1 — C52 — C53 


1 O f£\ 

1.8 (6) 


p i /i p 1 1 pn pon' 

C14 — CI 3 — C17 — C20 


1 7 A /7\ 

17.0 (7) 


pri pro pir-i p c /I 

C5 1 — C52 — C53 — C54 


7 1 ( £\ 

-2.1 (6) 


p \ r\ p -1 /-> p •« ^ p A/ 

C 12 — C 1 3 — C 1 7 — C20 


-164.6 (6) 


p ^ r- -i p ^ i p o pi p 

C5 1 — C52 — C53 — S6 


17/1 7 / A \ 

—1/4.7 (4) 


p i /i pit pn pi o' 

C14 — CI 3 — C17 — Clo 


1 C O C P7\ 

158.5 (7) 


pri pro p-" c ~i C^tCt 

C5 1 — C52 — C53 — S6 


1 A 1 / /I \ 

169.2 (4) 


pn pn pn p 1 o' 

C12 — CI 3 — C17 — Clo 


-23.1 (8) 


pc/: c t: pco pco 

C56 — S6 — C53 — C52 


1 TO A /C\ 

—173.0 (5) 


p i /i p 1 1 pn p i i\ 

C 1 4 — C 1 3 — C 1 7 — C 1 9 


OA O /C\ 

-80.8 (5) 


C56 — S6 — C53 — C54 


1 C 1 /o\ 

15.2 (8) 


pn pi i pn p- i p\ 

C12 — CI 3 — C17 — ciy 


A7 C /C\ 

91 .6 (5) 


p-" r p P" pro CzH' 

C56 — S6 — C53 — S6 


C7 /I \ 

-57 (3) 


p i zt P 1 1 p 1 -T P 1 A' 

C14 — C13 — C17 — ciy 


1 AO 7 /7\ 

-108.7 (7) 


c f i p/i PC") pri 

C56 — S6 — C53 — C52 


150.9 (6) 


pn pi i pn pin' 

ciz — cii — ci / — ciy 


£A "7 /T\ 

6y. / (/) 


PC£' C/T' PCO PC-1 

C56 — So — C53 — C54 


0 O A PO\ 

—38.0 (8) 


C14— C13— C17— C18 


140.1 (7) 


C56'— S6'— C53— S6 


79 (3) 


C12— C13— C17— C18 


-41.5 (7) 


C52— C53— C54— C55 


1.4 (5) 


C14— C13— C17— C20 


38.5 (6) 


S6— C53— C54— C55 


172.9(4) 


C12— C13— C17— C20 


-143.1 (6) 


S6'— C53— C54— C55 


-169.8(4) 


C15— S3— C21— C26 


49.1 (2) 


C51— C50— C55— C54 


-0.1(5) 



Acta Cryst. (2013). E69, o1009-o1010 



sup-18 



supplementary materials 



pi f CO PO 1 po o 

C 1 5 — S3 — C2 1 — C22 


1 o o a /o\ 

-138.9 (2) 


p /I A PCA f Z Z P C /I 

C49 — C 5 0 — C 5 5 — C 5 4 


1 TO zC /O \ 

178.6 (3) 


P 1 z' pi o 1 p ^ ^ /" ■> -» 1 

C26 — C21 — C22 — C23 


-0.2 (4) 


PCO P C /I PC C Pf A 

C53 — C54 — C55 — C50 


-0.3 (5) 


c o ni poo 

S3 — C2 1 — Czz — C23 


1 TO A ZO\ 

-172.4 (2) 


p ^< /- PiO p C T PCO 

C26 — U3 — C57 — C58 


1 TO A ZO\ 

—173.4 (2) 


/-"o 1 poo rn po >i 

Cz 1 — Czz — C23 — C24 


A T //1\ 

-0.7 (4) 


/o,o r^cn p c t> pen 

03 — C57 — C58 — C59 


1 O / A \ 

1.3 (4) 


POO (""11 PO*7 

Cz 1 — Czz — Cz3 — C27 


1 TT O ZO\ 

177.2 (2) 


03 — C57 — C58 — C63 


1 TT ZT /0\ 

-177.6 (2) 


POO POT po A POC 

Czz — Cz3 — Cz4 — Cz5 


1 A //I \ 

1.0 (4) 


p p-) pco rcn / < /_ a 

C63 — C58 — C59 — C60 


1 1 /c\ 

1.1 (5) 


POT POO po /I POC 

C27 — Cz3 — Cz4 — Cz5 


1 1£ O ZO\ 

-176.8 (2) 


C57 — C58 — C59 — C60 


1 TT O /0\ 

-177.8 (3) 


/'T) PO ^1 p O C POZ^ 

C23 — C24 — Cz5 — Czo 


A ZT / A \ 

-0.6 (4) 


pro PCA p PA p /"_ 1 

C 5 8 — C 5 9 — C 60 — C 6 1 


A T /C\ 

0.7 (5) 


r"i o p o /I O C C/1 

C23 — Cz4 — Czj — S4 


1 /TA 0 A / 1 A\ 

169.39 (iy) 


PCA / < / (\ p /" 1 P/TO 

Cj9 — CoO — Col — Coz 


O A /"C\ 

-2.4 (5) 


C3 1 — S4 — C25 — C26 


-ITT ZO\ 

-47.7 (2) 


/"''A P/TA /'■•/_ 1 CT' 

C59 — C60 — C61 — S7 


1 TC O /C\ 

175.8 (5) 


C3 1 — S4 — C25 — C24 


1 /I O OO / 1 A A 

142.83 (19) 


/■TA p/;n cn 

C59 — C60 — C61 — S7 


1 TO C t A \ 

-178.5 (4) 


P C T P.O p /_ PO 1 

C57 — 1)3 — Czo — Cz 1 


OA O ZO\ 

89.2 (3) 


p £ At CT p /"_ 1 PPO 

C64 — S7 — C61 — C62 


0 0 a sa\ 

38.4 (9) 


P C T P»0 " o /I p o c 

C3 / — U3 — Czo — CzD 


—yZA (3) 


C64 — S / — Col — C6U 


1 O A O /T\ 

— 139.8 (/) 


poi f " o t. p»o 

Czz — Cz 1 — Czo — <J3 


1 TTi 1 /T\ 

179.1 (2) 


C64 — S7 — C61 — S7 


1 T 1 //I \ 

-171 (4) 


PO 1 / 1 O Z_ PtO 

S3 — C21 — C26 — 03 


A O /O \ 

-9.3 (3) 


C64 — S7 — C6 1 — C62 


1 C 1 / A \ 

15.1 (9) 


P O O P O 1 PO /" P o c 

C22 — C2 1 — C26 — C25 


0.7 (4) 


p z' a C T P Z' 1 P /" A 

C64 — S7 — C61 — C60 


-169.4 (5) 


S3 — Czl — C26 — CZ5 


1 /2.Z4 (18) 


p /" /I CT P /" 1 CT' 

Co4 — S / — C61 — S / 


-17 (3) 


C24 — C25 — C26 — 03 


-178.8 (2) 


p /_ t\ p /_ 1 P/TO P /_ -> 

C 60 — C 6 1 — C 62 — C 6 3 


O O /C\ 

2.3 (5) 


C/1 POC PO/" /"~v "> 

S4 — C25 — C26 — 03 


12.1 (3) 


CT' P/"1 P/"0 P/"0 

S7 — C61 — C62 — C63 


-176.0 (5) 


C • ~\ A POC P O /_ PO 1 

Cz4 — C25 — Czo — Cz 1 


AO / A \ 

-0.3 (4) 


CT p /_ 1 PPO /" < /_ "> 

S7 — C61 — C62 — C63 


1 TT ZT /C\ 

177.6 (5) 


C/1 p O C p O /, po 1 

S4 — CzD — Czo — Cz 1 


— 169.4Z (18) 


/-1/T1 pfO 

Col — C6z — C63 — C58 


A A /C\ 

-0.4 (5) 


/""O -1 ni po "7 PO A' 

C24 — C23 — C27 — C30 


OA O (H\ 

80.8 (7) 


pen pco pz^o 

C59 — C58 — C63 — C62 


1 O /C\ 

-1.3 (5) 


poo poo pot poa' 

C22 — C23 — C27 — C30 


-97.1 (7) 


PCT PCO P/^O P/"0 

C57 — C58 — C63 — C62 


1 TT T /O \ 

177.7 (3) 


r~"~\ A p -) 1 POT POO 

C24 — Cz3 — C27 — C28 


1 O O zT f £\ 

-133.6 (6) 


pi/" p. /i p/;c /" ■• /_ /_ 

C36 — 04 — C65 — C66 


01 O /O \ 

81. 3 (3) 


poo m po "7 poo 

Czz — Cz3 — Cz / — Czo 


Act r 

48.6 (o) 


U4 — C65 — C66 — C6 / 


on 0 f a\ 
—99.8 (4) 


PO A PO O POT P o a 

C24 — C23 — C27 — C29 


-39.9 (6) 


Pi /I P /" C P /" z' PT 1 

04 — C65 — C66 — C7 1 


81.0 (4) 


poo poo pot poa 

C22 — C23 — C27 — C29 


142.3 (6) 


PT 1 p z' /" p z""T p /" O 

C71 — C66 — C67 — C68 


1.7 (7) 


p '"i /l POO POT POA' 

C24 — C23 — Cz7 — C29 


-6.3 (6) 


p z" r- P/T/; PPT p /" C) 

C65 — C66 — C67 — C68 


1 TT zT {A \ 

-177.6 (4) 


poo p o ^ po "7 no' 
Czz — Czi — Cz / — C29 


1 / (j) 


r*££. c^£.h r^£Q r^/^n 
C66 — C6 / — C68 — C69 


0 0 /o\ 
1.1 (8) 


PO A P O O POT P O A 

C24 — C23 — C27 — G30 


1 AT A /C \ 

107.0 (5) 


P/'T p z' o P/"A PTA 

C67 — C68 — C69 — C70 


C 1 /T\ 

-5.1 (7) 


poo poo pot poa 

C22 — C23 — C27 — G30 


-70.8 (5) 


p z'T P O P /" A HOI 

C67 — C68 — C69 — S8 


172.1 (6) 


PI A POO POT POO' 

C24 — C23 — C27 — C28 


K/: £ /t\ 

-156.6 (7) 


p p~7 PPO p zT A CO 

C67 — C68 — C69 — S8 


1 TT A /C\ 

177.0 (5) 


poo poo. poo - noi 
Czz — Cz3 — Cz / — Czo 


If / /T\ 

zXo (/) 


PTO' CO' P /"A /" ^ /, O 

C /z — S8 — Co9 — Coo 


1 r A /1 o\ 

15.4 (Iz) 


P O C C 1 A P O 1 P O O 

C25 — S4 — C3 1 — C32 


1 o o c /o \ 

128.5 (2) 


PTO ' CO' P z' A PTA 

C72 — S8 — C69 — C70 


1 Z'T T / 1 A 

-167.7 (10 


PO C C A PO 1 PO /" 

C25 — S4 — C3 1 — C36 


-59.2 (2) 


PTO J HOf P /" A CO 

C72 — S8 — C69 — S8 


-147 (3) 


p -> /: po 1 poo 

C36 — C31 — C32 — C33 


A A ( A\ 

0.4 (4) 


p -7 CO p / A PPO 

C72 — S8 — C69 — C68 


1 A O ZO\ 

19.2 (8) 


C A PI 1 POO PI 

S4 — C3 1 — C32 — C33 


1 TO O ZO\ 

172.8 (2) 


/""'TO CO C ' /I A PTA 

C72 — S8 — C69 — C70 


1 C O O f£\ 

-158.8 (6) 


POI POO POO PO/I 

C3 1 — C32 — C33 — C34 


2.8 (4) 


PTO C O P /" A CO' 

C72 — S8 — C69 — S8 


39(2) 


n 1 rill pn 

C3 1 — C3z — C33 — C3 / 


— 1 /6.8 (3) 


HO t~*£C\ /~*Hf\ P"71 

C68 — C69 — C/0 — C/1 


A O { C\ 

4.2 (6) 


C32— C33— C34— C35 


-2.7 (4) 


S8'— C69— C70— C71 


-172.7(5) 


C37— C33— C34— C35 


176.9 (3) 


S8— C69— C70— C71 


-177.6 (4) 


C33— C34— C35— C36 


-0.6 (4) 


C67— C66— C71— C70 


-2.6 (6) 


C33— C34— C35— SI 


-174.7 (2) 


C65— C66— C71— C70 


176.7 (3) 


CI— SI— C35— C36 


53.0(2) 


C69— C70— C71— C66 


-0.3 (6) 



Acta Cryst. (2013). E69, ol009-o1010 



sup-19 



